Promoting research to improve stroke prevention, acute care, and recovery is a key mission of the European Stroke Organisation (ESO). Stroke research networks may increase efficiencies and reduce waste in randomised clinical trials of stroke treatments. Several European countries have established national or regional stroke research networks, or have informal groups or stroke registers which may serve as a foundation for establishing a research network. To increase international collaboration on randomised trials for stroke in Europe, the ESO Trials Network Committee is leading the development of an alliance of national networks, the ESO Trials Alliance (ESOTA). Following initial consultation work in 2017, this paper describes an overview of progress to date in the first year of ESOTA activity. Beginning with five founding networks in England, Ireland, Netherlands, Spain, and Switzerland, ESOTA aims to gradually grow, ultimately including several hundred stroke centres and affiliated investigators working collectively on randomised trials of new stroke treatments.
Introduction
Stroke is the world's second leading cause of death, and a major cause of disability, cognitive decline, and dementia. 1, 2 Recurrent stroke and coronary events are important contributors to poor outcome after stroke, affecting 4-6% of stroke survivors each year, despite current preventive treatments. 3, 4 In Europe's ageing populations, the total number of people affected by a new stroke, unless prevention measures are significantly improved, is projected to increase by 34% by 2035, 5 due to a combination of rising incidence rates in some countries and increasing life-expectancy. The societal challenge of stroke is greatest in Eastern and Central Europe, where lifetime risk of stroke is among the highest compared to other global regions. 6 Direct healthcare costs of stroke in Europe were an estimated e20 billion in 2015, with a further e25 billion in indirect costs. 5 Promotion of stroke research in Europe is a key aim of the European Stroke Organisation (ESO). 7 ESO and the Stroke Alliance for Europe (SAFE) have identified improved acute treatment, prevention, and recovery as strategic priority areas to improve stroke outcome. 7 Initiatives to increase collaboration among European stroke researchers will advance this goal.
Randomised clinical trials are the fairest tests of treatment and lead to high quality evidence about treatments for stroke prevention, acute stroke, and recovery, which prevent consequences of stroke such as death, disability, cognitive impairment, and dementia. However, conducting investigator-led randomised trials is becoming increasingly complex, due to the need for large sample sizes (to detect small incremental effects on top of existing therapies) and growing complexity of the regulatory and funding environment. Research in stroke and other fields can be wasteful and inefficient, in part because of the increasingly complex context in which it is conducted. 8, 9 In some countries, a solution has been to establish structured stroke research networks, which have improved the efficiency of stroke clinical trials. 10 Within Europe, despite a strong track record of collaborative research for individual projects, no structured multi-national alliance of stroke research networks exists. A natural progression is for closer international integration of existing stroke research networks in Europe, similar to developments in other disease areas such as critical care medicine and cancer. 11 Other countries have developed more informal collaborations to conduct stroke research but have not yet established a stroke research network. Such countries may benefit from the support of ESO to set up structured stroke research networks, as a step towards integrating with other networks.
For several years the ESO Trials Network Committee has worked to support ESO members who wish to conduct randomised trials. Following consultation with ESO members and the ESO Executive Committee in 2017, a proposal to establish an alliance of stroke research networks in ESO member countries (ESO Trials Alliance [ESOTA]) was widely supported. 12 This report follows the first ESOTA symposium held at the 2018 ESO Conference and describes progress in the first year of ESOTA activity.
ESOTA symposium
The symposium was open to all ESO members and was held in two sessions. During the first session, leading investigators from established national stroke research networks described the current operating models and experience learned from their networks. John Marshall, founding chair of the International Forum for Acute Care Trialists, (InFACT) then described experience with the InFACT global alliance of critical care research networks, 13 followed by an overview of the model for ESOTA (PK). In the second session, interactive workshops were held with attendees (Web-supplement), focussing on building new trials networks in ESO countries, lessons from InFACT, and next steps to develop ESOTA.
Examples of existing stroke research networks in ESO countries:
Several models of stroke research networks exist in ESO countries (Table 1 ). Examples include:
National Institute for Health Research (NIHR) Clinical Research Network, England
NIHR established a number of topic-specific research networks in 2005, including a Stroke Research Network (SRN). The NIHR SRN was managed by a National Co-ordinating Centre (NCC) in Newcastle, UK, with an annual budget of £0.5m, which oversaw the performance of eight Local Research Networks in England and linked with networks in Northern Ireland, Scotland and Wales. Each Local Research Network had a budget of £0.5m annually to support a clinical lead, network manager and hospital-based research staff. Over a 10-year period, SRN achieved UK geographical coverage, developed a network of hyper-acute stroke research centres (now numbering 11) with advanced neuroimaging, interventional neuroradiology, neurosurgery, and extended-hours seven-day per week stroke research staff. In its most successful year (2015) (2016) , it recruited nearly 15% of hospital-admitted acute stroke patients into randomised trials and studies. The CONTRAST consortium is a nationwide collaboration of clinical and translational scientists from all academic and large clinical centres in the Netherlands focussing on acute stroke treatment. Its mission is to improve the effectiveness and safety of acute treatment for stroke and to expand eligibility for treatment. It aims to find ways to improve microvascular reperfusion in ischaemic stroke, thus improving outcome of patients undergoing reperfusion therapy, to extend the indications for thrombectomy, to develop ambulance-based pre-hospital treatments, and to test new treatments for intracerebral haemorrhage.
Decision-making and progress reviews occur at monthly meetings of the scientific committee, which includes all work-package leaders of the scientific projects. Collaborators and organisational structure are described at www.contrast-consortium.nl. The consortium employs a part-time central coordinator and two research leaders, and uses a central biobank, imaging databank and clinical databases.
Currently, five large clinical trials are ongoing, all targeting acute therapy for ischaemic stroke and intracerebral haemorrhage (Web-appendix). Additional sub-studies in combined data from the biobank, imaging bank and clinical databank are planned, as is a linked network of experimental stroke centres.
Funding is provided by academic grants, private partners and by in-kind contributions of the academic and clinical centres, for a period of five years. New funding will be sought to continue and expand its research programme beyond 2022.
Swiss Stroke Trials Collaboration
In 2010, the Swiss Stroke Society founded the Swiss Stroke Trialist's Collaboration (SSTC), a scientific network of clinical and translational stroke scientists from all Swiss stroke units and centres. SSTC aims to facilitate the planning, set-up and conduct of stroke trials and other stroke-related research in Switzerland, including acute, prevention, and neurorehabilitation studies.
Since 2011, SSTC holds an annual meeting attached to the Swiss Stroke Society conference. Investigators present planned or ongoing research projects and discuss study protocols, project feasibility and potential sites within SSTC. Stroke trialists from other European countries are invited to participate. The conduct of the trials is organised in partnership by the principal investigators and local clinical trial units via the Swiss Clinical Trial Organisation (SCTO), which provides infrastructure for databases, monitoring, regulatory and statistical support. The Swiss Stroke Society supports SSTC by organising the annual meeting and providing a platform for researchers. However, trial planning and conduct is financed by the trial sponsors.
Currently more than 10 stroke trials are planned or ongoing in Switzerland (web-appendix).
The Spanish Stroke Project Network
The Stroke Project is a research network founded in 1998 by the Stroke Study Group of the Spanish Society of Neurology to promote multi-centre collaborative studies in cerebrovascular diseases. Around 75 hospitals from all regions around Spain are active members. The Stroke Study Group elects a Coordinator to lead the network every two years. He/she receives study proposals from academic investigators and connects participating research groups. An annual meeting is organised to present updates of ongoing and completed studies. Every year, a grant for a research project is awarded to encourage participation.
Since the network started, more than 30 collaborative, multi-centre studies have been performed, leading to many scientific conference communications and international publications. Thirty-one original articles cited in PubMed have been published, with >900 citations and h-index of 12.
The Stroke Clinical Trials Network Ireland (SCTNI)
SCTNI was founded in 2015 funded by awards from the Irish Health Research Board, Irish Heart Foundation and industry. It includes 10 university hospitals, with linked Clinical Research Centres, and five general hospitals. Staff includes two Co-Directors, an Education Leader, two project managers, nurse manager and part-time stroke research nurses. In addition to participating in international trials, SCTNI runs Irish-initiated stroke trials and related studies. Examples include CONVINCE, an investigator-led trial testing colchicine for vascular prevention in 18 countries (mainly European), BIOVASC (advanced plaque and brain imaging to identify high-risk patients with non-cardio-embolic stroke), and StrokeCOG (developing interventions for vascular dementia).
Joining research networks into a multinational alliance. InFACT -an example from critical care medicine Most randomised trials in critical care medicine are investigator-led and not funded by industry sponsors.
The Canadian Critical Care Trials Group (CCCTG) is an academic initiative established in 1989 to promote investigator-initiated trials, education and capacitybuilding for investigator-led research in critical care medicine in Canada.
14 After a phase of gradual development, its first project was a randomised trial investigating optimal treatments to prevent stress ulceration in critically-ill patients. 15 Now the CCCTG has more than 350 members, 60 active research programmes, and over 300 publications.
Similar 13, 16 InFACT aims to support international collaboration in investigator-led trials, promote the importance of investigator-led randomised trials to policy-makers, funders, and patient groups, and to build capacity for future research by supporting new research groups, education and mentoring of young investigators. Currently, InFACT has 35 member organisations from Europe, North America, South America, Asia, Africa, and Australia/New Zealand.
Key features of InFACT include: Within this theme, an over-arching protocol is written which allows several research questions to be addressed in multiple study arms. 19 Randomised comparisons may be undertaken in several arms, with patients exiting one randomised comparison when they experience an outcome and then entering a new randomised comparison. Adaptive trial design and analysis approaches are taken. Nonrandomised data collection to inform epidemiological or other studies may be included in other arms. An example is the REMAP CAP study platform focussing on community-acquired pneumonia.
The ESO Trials Alliance -a 'network of networks' for clinical stroke research
The InFACT Alliance model may serve as a useful template of a successful, low-cost alliance for stroke networks in Europe. For context, in a 2017 ESO survey of members and trialists, four main areas were cited as challenges for stroke clinician-scientists 12 : (1) study management and contracts; (2) complex regulations (national, ethics, contracts, insurance); (3) funding; (4) capacity (availability of research staff, training new trialists). Stroke networks may act as catalysts to support investigators to find solutions for these and other challenges. 10 Despite the success of several past and current international collaborations to conduct investigator-led randomised stroke trials, many such trials are still mainly conducted at national level in Europe. Significant potential exists across European countries to further integrate stroke research activities, increasing the efficiency of stroke research and leading to more investigator-led randomised trials. Collectively, Europe is the world's second largest economy with a population of 507 million inhabitants. In the 2017 ESO survey, 18 countries reported national or regional research networks or groups with a focus on stroke research. 12 Other countries (e.g. Austria, Italy), which did not have research groups, have developed organised stroke registries, which may function as foundations upon which to build research networks.
The ESO Trials Alliance (ESOTA) is a new academic initiative led by the ESO Trials Network Committee on behalf of ESO. 20 The goal of ESOTA is to establish a European 'network of networks' which will be sustainable as long-term infrastructure to conduct stroke research, with a main focus on investigator-led randomised clinical trials. ESOTA aims to: (1) support European collaboration for stroke research; (2) promote capacity-building for trials research in Europe by educational activities and supporting new stroke research networks; (3) promote stroke trials to funders, policy-makers, and other stakeholders (e.g. patient groups). Importantly, management of trials will not be done by ESOTA but will remain with trial leadership groups as usual. Upon request, ESOTA will provide advice and support to investigators when preparing funding applications for clinical trials in Europe. As an academic collaboration, ESOTA does not have financial resources to directly fund trials and will be supported by existing ESO staff. However, as evidenced by InFACT, this model has a proven track record of success.
Several guiding principles for ESOTA have been agreed with the ESO members and Executive Committee. These are: (1) members of ESOTA are networks (not individuals), and membership is voluntary; (2) the goals and structures of ESOTA will be kept simple and feasible; (3) member independence will be kept for participation in trials; and (4) ESOTA will be highly collaborative, with ownership by the members, avoiding 'top down' decision-making. Criteria for membership have been agreed (Table 3) .
A transparent governance structure has been established. The ESO Trials Network Committee will simultaneously function as the ESOTA Steering Group. Nominated Lead Investigators from member networks will join the Steering Group. New positions of ViceChair and Secretary will be created, to assist the Chair in the expanded work programme of the ESOTA. All procedures relating to ESO committees continue to apply, including reporting responsibility to the ESO President, Executive Committee, and Board. Financial governance will be via existing ESO structures. Potential conflicts of interest of Steering Group members will be disclosed on the ESOTA website and at meetings.
ESOTA is expected to add value to the existing activities of national research networks in several ways (Table 4) . First, it will act as a structure to connect researchers in ESO countries. A stroke researcher with a new trial idea will rapidly be able to find likeminded collaborators in other countries, via the ESOTA National Leads. Second, ESOTA is expected to increase the feasibility of large academic stroke trials in Europe, as a wider range of research sites will be identified more quickly. Third, ESOTA will promote international European collaboration, with the aim of increasing competitiveness of groups of stroke researchers for EU funding. Fourth, ESOTA will act as a structure to promote knowledge sharing (via training and education sessions, and provision of trial support materials). Fifth, if requested, ESOTA will advise colleagues in ESO countries without research networks on beginning such networks. Sixth, ESOTA will promote measures to support the conduct of stroke trials to key European stakeholders. Seventh, ESOTA will Following consultation with ESO members, the initial priorities for ESOTA are to establish governance and operating procedures, to complete a three-year strategy document to guide initial development, to include the first member networks, to begin education and advocacy activities, and to identify areas for improved collaboration on existing or new clinical trials. Progress has been made on several of these areas. A strategy document which includes time-lines and milestones is near-completion and will be available on the ESOTA website. The first ESOTA member networks are the NIHR Clinical Research Network, England, Stroke Clinical Trials Network Ireland, Netherlands CONTRAST network, Spanish Neurological Society Stroke Research Group-Stroke Project, and Swiss Stroke Trials Group. By 2021, several further European stroke research networks are expected to join, bringing the membership to 10-11 networks comprising several hundred centres. Participation from Eastern European countries is encouraged and will be supported. A website has been developed (www.eso-trialsalliance.org), and educational meetings are planned for ESOC 2019. With the ESO Executive Committee, ESOTA recently coordinated the ESO response to the consultation phase for the European Union Horizon 2020 funding call, scheduled for 2019. A key priority for 2019 will be to promote initial projects to be undertaken by ESOTA members. Network investigators will be encouraged to participate in ESOTA meetings and to engage with ESOTA via their National Network Leads.
Discussion
ESOTA is intended to establish structures to improve multinational European stroke research collaboration for the long-term. It is expected to develop gradually and in a sustainable manner. Although it has just begun, in its first year several important set-up tasks have been achieved. These include approval of the project by the ESO Executive Committee and Board, establishing governance and membership structures, and identifying founding member networks from five ESO Participating networks are strongly encouraged to be linked to a national or regional stroke society countries. In other early activities, ESO members have been surveyed, and consulted, the ESOTA website has gone 'live' and the first ESOTA symposium held at ESOC 2018. As a next step, a priority will be to promote greater collaboration on specific projects among ESOTA members. The agreed mission of ESOTA is to support collaboration, education, communication, and advocacy relating to stroke research in Europe, with a focus on randomised trials. The experience of the InFACT alliance in critical care medicine provides a useful model to guide the future development of ESOTA. Similar to InFACT, which describes itself as 'a forum, not a federation', ESOTA is a voluntary, non-binding partnership of national networks which will foster investigator-led clinical trials in European countries. These networks will retain their freedom to conduct their own trials and research studies, but will also have the option to work with colleagues in many other European centres on studies of shared interest. For a stroke researcher, identifying new collaborators will become much more efficient and powerful. Instead of the current model of asking colleagues in his/her personal network to collaborate, a more structured approach will be introduced, whereby National Leads in each ESOTA country can rapidly cascade a request for collaborators throughout each national network.
Almost 200 hospitals exist within the first five member networks in Spain, Switzerland, Ireland, UK, and Netherlands. Over time, ESOTA aims to gradually grow, adding one or two member networks each year, ultimately comprising several hundred centres and affiliated investigators. The ESOTA alliance has excellent potential as a sustainable collaboration of European stroke researchers to attract EU funding, conduct successful future European stroke trials, and improve outcomes for patients. This will represent a low-cost, efficient 'win-win-win' scenario for European patients, researchers, and funders.
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